Abstract. Seven-color photometry in the Vilnius system and photometric classification in terms of spectral type, absolute magnitude and metallicity are presented for 145 Hipparcos stars of the turn-off region, most of which have parallaxes determined to an accuracy of at least 15%. The stars selected for the observing program included those identified kinematically as intermediate between the thin disk and halo, plus a number of weak-lined stars discovered previously from objective prism surveys. The metallicity distribution we find for a kinematically defined sample of possible members of the thick disk has a mean abundance [Fe/H]=-0.3 dex and a dispersion of 0.3 dex. Our data seem to suggest a large age for this intermediate population.
INTRODUCTION
The Hipparcos Catalogue with its precise astrometry has improved markedly the prospects of obtaining accurate kinematic and evolutionary characteristics of the local stellar populations. However, the astrophysical database of Hipparcos stars, which is necessary to fully describe kinematics, chemistry and evolutionary status of various stellar subsamples, still suffers from an inadequate number of stars having radial velocity measures and, especially, metallicity estimates. According to Caloi et al. (1999) , only about 5000 single mainsequence stars with accurate Hipparcos parallaxes (a x /a < 0.15) are found to have published radial velocities (out of about 15 000) and of these, only 1500 stars have spectroscopic estimates of metal abundance. Bartkevicius et al. (1999) have also found that selecting Hipparcos stars with [Fe/H] estimates, both spectroscopic and photometric, leads to a more than four-fold decrease in the sample size. Moreover, the available metallicity estimates for most of the Hipparcos stars refer to various sources and are highly inhomogeneous. Bearing this in mind, and also the fact that the old stellar populations, such as the thick disk and halo, are poorly represented in the solar neighborhood (their local density, as given by Sandage & Fouts (1987) , amounts to ~0.10 and ~ 0.005 of that of the thin disk, respectively), we can compose from currently available data only very limited samples of old stars.
We have initiated a photometric study in the Vilnius seven-color system of a sample of the Hipparcos turn-off region stars which can best probe the local thick disk. The purpose is the determining of metallicities and, finally, the age of this population.
In the following section we describe the selection criteria used to identify possible members of the thick disk for their inclusion into our observing program. Photoelectric observations and the classification techniques used are outlined in Sections 3 and 4. The catalog of Vilnius photometry, together with the parameters derived, is presented in Section 5. A brief analysis of the results includes a comparison of the photometric estimates of absolute magnitudes with those from Hipparcos parallaxes (Section 4) as well as cursory estimates of the metallicity distribution and age of the kinematically defined thick disk stars which are given in Section 6.
SELECTION OF STARS
Observation of Hipparcos turn-off region stars were obtained during two observing runs, in 1995 and 1998, and for each run the stars were selected in different ways.
For the observing program of 1995, the Catalogue of MetalDeficient F-M Stars Classified Spectroscopically (Bartkevicius 1980 (Bartkevicius , 1984 had been searched for turn-off region stars common to the Hipparcos Input Catalogue (Turon et al. 1992) . The selection of stars was made on the basis of spectral type (F and early G), luminosity class (V-IV, if given) and the position on the sky (to be accessible for summer observations from the Maidanak Observatory, Uzbekistan). Nearly all of the 45 stars selected in this way are from objectiveprism surveys by Bond (1970) and Bidelman & MacConnell (1973) and were originally classified as slightly or moderately weak-lined stars. We had expected, on grounds of line-weakening alone, that part of the stars in this sample could be identified with the thick disk population.
The selection of stars for the observing program of 1998 was made solely on the basis of the Hipparcos Catalogue (ESA 1997) data and included two successive steps: (1) initial selection of turnoff region stars with accurate parallaxes and estimates of the radial velocity, and (2) kinematic identification of the intermediate population (thick-disk) stars.
To select high-precision Hipparcos stars expected to be near the turn-off point in their main-sequence evolution, the following criteria were used:
• 0 < ct^/TT <0.15; • 2.0 < My < 5.5, but when B-V< 0.75, My > 5.0-4.0(5-V);
• No Hipparcos binarity, variability, or high data rejection rate.*
We selected from the Hipparcos Catalogue 2493 stars satisfying the above criteria, for which estimates of the radial velocity were found in the Hipparcos Input Catalogue (Turon et al. 1992 ) and other sources (Barbier-Brossat et al. 1994 , Duflot et al. 1995 , Morrel et al. 1997 , Nordstroem et al. 1997 , Sperauskas 1997 . For the identification of the candidate thick-disk stars we used the kinematic criterion / suggested by Grenon (1987) :
where the coefficients 1.0, 2.5 and 3.5 are defined through the velocity dispersions of an unbiased sample of K-M disk dwarfs as * The same criteria as in Pont et al. (1998) were used: fields H10, H43 and H59 in the Hipparcos catalog had to be empty; H29 had to be smaller than 6%; H52 had to be empty or contain 'C'; H61 must not contain 'S'.
The constant 300 was adopted by Grenon in such a way that for stars moving in nearly circular orbits, the parameter f equals to the orbital eccentricity e. The space velocity components U, V and W were calculated solely from Hipparcos astrometry and available radial velocity data, using the following values for the Sun's motion relative to the LSR: (Uo,Vo,Wo) = (-9,12,7) kms" 1 (Mihalas & Binney 1981) . Following the precepts given by Grenon (1987) , we adopted the criterion 0.35 < / < 1.00 for the intermediate population membership.
After applying all the above criteria we were finally left with a sample of 139 thick-disk candidate stars of the turn-off region, that had not been previously measured in the Vilnius system and which were accessible for 1998 summer observations from the Maidanak Observatory (a from 12 h to 4 h and 8 > -30°).
OBSERVATIONS
Photoelectric observations in the Vilnius seven-color system were performed with the 1 meter reflector of the Maidanak Observatory, Uzbekistan, during two observing runs in June-July of 1995 (by S. B. and O. V. E.) and 1998 (by S. B.). Photometry has been obtained for all 45 stars included in the program of 1995. However the sample of 139 kinematically selected stars for which we have obtained photometry amounts to 107 stars, since our observing run in July 1998 was severely curtailed by rain.
The observations were made with the same instrumental setup and in the same manner as described in the paper by Bartasiute (1999) and will not be discussed in detail here. The atmospheric extinction coefficients for all color indices and magnitudes V were determined by a modified Nikonov's (1976) method (see Zdanavicius 1996) from nightly observations of a pair of extinction stars over a wide range of airmass. In 1995, a pair consisting of HD 126029 and HD 189796 was used, and in 1998, HD 159063 and HD 199598 served us as extinction stars. In Table 1 we summarize the photometric data obtained during the two observing runs on these four extinction stars.
All the observations were tied into the standard Vilnius system given by Straizys (1992) , using transformation equations determined by a series of observations of the Cygnus Region standards (Zdanavicius & Cerniene (1985) over the entire color range. (For Table 1 details of the data reduction procedures, see Bartasiute 1999 .) The internal standard errors in V and color indices were found to be below 0.010 mag for a single observation. The results of photometry are given in Tables 2 and 3.
PHOTOMETRIC CLASSIFICATION
Quantitative classification in terms of metallicity, absolute magnitude and color excess due to interstellar reddening was performed by combining the methods developed by Straizys et al. (1982 ab) , Bartkevicius & Sperauskas (1983) and Bartkevicius & Lazauskaite (1996) . Photometric spectral types, color excesses Ey-v and absolute magnitudes My were derived from "photometric boxes", i.e., by means of finding from a database of more than 800 standard stars, covering the entire spectral, luminosity and metal abundance range, the closest counterparts of the stars to be classified and ascribing to the latter the appropriate parameters. In the calculation of My, the calibrations of Straizys et al. (1982 ab) (for stars of solar chemical composition) and Lazauskaite (1995) were also involved. The [Fe/H] values were derived using the calibrations of Bartkevicius & Sperauskas (1983) . Details of the classification procedures are reviewed by Bartkevicius & Lazauskaite (1996) and will not be given here.
Our observed stars lie well within the calibrated regions, therefore the derived quantities [Fe/H], My, and Ey-v should be accurate to within ± 0.15 dex, ± 0.5 mag and ± 0.04 mag, respectively, i.e., the errors of classification in the Vilnius system estimated previously by Bartasiute (1989) and Bartkevicius & Lazauskaite (1996) . It should be noted however, that we cannot rule out the effects the occurrence of binaries could have on our photometric metallicity estimates.
Since our sample is composed of Hipparcos stars, the comparison of the absolute magnitudes derived here with those obtained from trigonometric parallaxes is worth considering in detail. Displayed in Fig. 1 are 141 stars from both samples, which have parallaxes determined better than U^/TT -0.33. The differences between the photometric and Hipparcos values are not very pronounced, with the exception that our classification gives systematically larger values of absolute magnitudes. The mean residual, in the sense of My (Vilnius) minus My (Hipparcos), is +0.17 mag, with a standard deviation of 0.36 mag. The contribution of the parallax uncertainty to this error is, on average, 0.24 mag, so subtracting the latter error in quadrature yields <r My (Vilnius) = ±0.3 mag. This error is smaller than the quoted value of ±0.5 mag, and this is due to the well-calibrated range of color, luminosity and metallicity considered here and also the fact that we only have nearby stars with zero or negligible reddening. 
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RESULTS
The results of Vilnius photometry are given in two tables. Table 3 contains the results of photometry for 39 stars presumed to belong to the thick disk due to line weakening, and it is arranged on similar lines to Table 2 . Star numbers MDSP come from the Bartkevicius (1980 Bartkevicius ( , 1984 catalog.
ANALYSIS
In Fig. 2 we present the metallicity distribution for stars of the kinematically defined sample, which are supposed to be representative of the intermediate population ( Table 2) . As is apparent from the figure, the metallicity distribution of our extended sample (/ from 0.35 to 1.00) reflects hardly the true [Fe/H] distribution of the thick disk; there is a substantial fraction of stars with nearly solar abundances. Thus, the minimum f value, chosen for admission into the thick-disk sample, is too low. For the sample with the cutoff 0.40 < / < 1.00, the residual thin disk contamination is removed considerably, and the distribution can be represented by a single Gaussian, peaking at [Fe/H] =-0.3 dex and having a dispersion of 0.3 dex. However, the mean [Fe/H] of the latter sample still remains higher than the values normally quoted for the thick disk (-0.4 to -0.7 dex).
Regarding the stars selected on line weakening grounds, only 6 stars out of 45 were kinematically identified as the thick disk candidates (these are included in Table 2 ). Most of the remaining stars in Table 3 are lacking radial velocity measures and cannot be kinematically assigned to any population group.
And finally, in Fig. 3 we present the scatter plot of [Fe/H] versus color (Y-V)o for the possible members of the thick disk (0.40 < / < 1.00) extracted from our sample, together with a number of halo stars (/ > 1.00) having Vilnius photometry and taken from Table 2 and the papers by Bartasiute (1989) and Bartkevicius & Lazauskaite (1996) . The stars which are known as spectroscopic binaries or have variable radial velocities were excluded from the plot. Shown in the figure are also two curves representing the 10 and 12.6 Gyr turn-off color as a function of [Fe/H], derived from the theoretical isochrones in the UBV plane by Girardi et al. (2000) and the relation between B-V and Y-V by Bartkevicius & Lazauskaite (1992) . The figure appears to show that, disregarding the points at high metallicities, which can be still contaminated by stars of the thin disk, the bulk of the possible thick-disk stars has the blue turnoff color boundary consistent with the line of the 10 Gyr turn-off points. Therefore, we wish to suggest that the thick disk is an old population, with a sign of being slightly younger than typical halo stars.
A complete analysis of the results, including the question of age dating, will be published separately, after supplementing the present iX-V), for stars with the thick-disk and halo kinematics. The curves represent the turn-off color of the 10 and 12.6 Gyr isochrones (Girardi et al. 2000) as a function of metallicity. material with more stars having previously published Vilnius photometry.
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